Introduction
In 2012 the authors received funding from the US National Science Foundation to implement a large scale inventory of the lichen biodiversity of the Mid-Atlantic Coastal Plain (hereafter abbreviated MACP) of southeastern North America. The MACP is a subdivision of the vast Coastal Plain of eastern North America, a region that extends along the Atlantic Coast from Massachusetts southward to the Florida Keys, and along the Gulf of Mexico from southern Florida westward through Texas, and ultimately into Mexico (CEC 1997 , Omernik 1995 . The MACP itself is a sprawling region, approximately the size of the State of Alabama (c. 51,600 square miles or c. 133,600 square kilometers; Ricketts et al. 1999 ) that comprises the Atlantic Coast and low-lying ecosystems from southern New Jersey to approximately the border between Georgia and Florida (Loveland & Acevedo. 2000 , US EPA 2002 . The region is characterized by extensive topographically homogenous landscapes dominated by marshes, wetlands, forested swamps and peatlands in the lowlands, and pine or hardwood forests on sandy soils in the uplands (Christensen 1988) .
The ecosystems of the MACP are among the most biologically significant in North America (Hall & Schafale 1999) yet have also been severely impacted by anthropogenic changes (Ricketts et al. 1999; Drummond & Loveland 2010) . The upland ecosystems have been nearly entirely altered during more than three centuries of anthropogenic change (Griffith et al. , 2003 . Although they were extensively logged, ditched, and drained, the lowland ecosystems of the MACP remained remarkably intact until modern times (Ricketts et al. 1999) . Unfortunately these systems in particular now face numerous challenges, especially sea-level rise and saltwater intrusion associated with global climate change (Richardson & Gibbons 1993) . Our inventory of the lichens of the MACP is thus timely in providing vital baseline data at a critical juncture in the development of effective regional conservation management and mitigation plans. Among the most surprising results of our work has been the discovery of numerous species that appear to be new to science. Here we formally describe seven of these in conjunction with a broader project aimed at documenting the biodiversity of the highly speciose lichen family Graphidaceae. That so many new species have, and continue to, come to light in a region long regarded as wellknown serves as a stark reminder of just how little Americans, and others elsewhere in the world, have explored their own backyards (Tripp & Lendemer 2012) .
Materials and Methods
This study is based primarily on vouchers deposited in the herbarium of The New York Botanical Garden (NY), together with material loaned from the personal herbarium of Klaus Kalb (hb. Kalb) . All specimens were studied using standard light and compound microscopy as outlined by Lendemer (2011) . Spot tests were performed following Brodo et al. (2001) and thin layer chromatography (TLC) was performed in solvents A and C following Culberson & Kristinsson (1970) . Geographic distributions were mapped using the free online interface for SimpleMappr.net and the maps were edited in Adobe Photoshop 7.0. Micrographs were generated using the Quartz PCI Image Management System and compiled into plates using Adobe Photoshop 7.0.
Taxonomic Treatment
Acanthothecis floridana Lendemer & R.C. Harris, sp. nov. (Fig. 1) Mycobank #805774 Similar to Acanthothecis mosquitensis but differing in the ± ecorticate thallus, absence of secondary compounds (vs. norstictic acid), and smaller ascospores.
Type:-U.S.A. Florida: Lake Co., Ocala National Forest, Alexander Springs Creek at end of Forest Service Rd. 552; swamp forest with Taxodium, Sabal and hardwoods, on Ilex; 6 July 1988, R.C. Harris 23599 (holotype NY!). Thallus corticolous, thin, smooth, green-gray to yellow-gray, dull, ecorticate, with large inclusions of crystals, lacking lichenized diaspores; lirellae uncarbonized, weakly emergent from the substrate, short and linear to long and flexuous, rarely branching once to form a "Y" shape; disc typically concealed; exciple uncarbonized, poorly developed, simple (i.e., not striate), entirely hyaline, with inclusions of calcium-oxalate crystals; hymenium hyaline, not inspersed, 80-100 µm tall; paraphyses distinctly ornamented at the tips; periphysoids present, ornamented; ascospores hyaline, ellipsoid to ± clavate, 8 per ascus, submuriform with 7-8 × 1-3(-4) cells, I-, 22-24 × 7-9 µm; pycnidia not seen.
Etymology:-The epithet refers to the occurrence of the new species in the State of Florida in the United States of America.
Distribution and ecology:-Acanthothecis floridana is known from two collections made in 1988 and 1998 in central Florida by the second author. The populations were found growing in hardwood swamp forests in the Southwestern Florida Flatwoods (Lake County) and Eastern Florida Flatwoods (Manatee County) Ecoregions of the Southeastern Coastal Plain (Griffith et al. 2002) . Due to the small number of collections it is difficult to speculate on the ecology of the species. Although both populations were found growing on hardwood trees, one was from a soft barked tree (Fraxinus) while the other was from Ilex, which has harder bark. Considering that despite extensive collection efforts in Florida by the second author and W.R. Buck only two collections of A. floridana are known, it is possible that the species is a rare member of the lichen biota of the Florida Flatwoods with a distribution similar to that of sand pine (Pinus clausa Vasey) (Little 1971) .
Remarks:-Among the species of Acanthothecis reported from North America, A. floridana is likely to be confused with A. gracilis Staiger & Kalb (1999: 99) , A. leucopepla (Nyl.) E. Tripp & Lendemer in Tripp et al. (2010: 58) and A. mosquitensis (Tuck.) E. Tripp & Lendemer in Tripp et al. (2010: 59) when ascospores are found, as these species also have muriform ascospores. While the ascospores of A. leucopepla and A. moquitensis are much larger than those of A. floridana (>40 µm vs. 22-24 µm long in A. floridana), A. gracilis has spores comparable in size to those of the new species. All three species differ from A. floridana chemically in the production of norstictic acid (A. gracilis and A. mosquitensis) or protocetraric acid (A. leucopepla). The only North American species of Acanthothecis that also lacks secondary compounds is A. paucispora, which differs in having transversely septate ascospores and potentially an allopatric distribution in the MACP (vs. Florida Flatwoods).
Outside of North America there are seven species of Acanthothecis that have been reported to lack secondary compounds: A. aquilonia A.W. Archer & Elix (2008: 26) , A. archeri B.O. Sharma et al. (2010: 548) , A. asprocarpa (A.W. Archer) A.W. Archer (2007: 11) , A. celata B.O. Sharma et al. (2010: 550) , A. consocians (Nyl.) Staiger & Kalb (1999: 97) , A. dialeucoides Kalb & Staiger(in Kalb et al. (2009: 110) and A. obscura Staiger & Kalb (1999: 109) . All of these species, except A. aquilonia which has transversely septate ascospores, are similar to the new species in having muriform ascospores. However, all but A. consocians have ascospores larger than those of A. floridana (A. asprocarpa [52-60 × 12-18 Staiger & Kalb (1999)] ). In addition to the fact that A. consocians has smaller ascospores than A. floridana [13-18 × 4-5 µm fide Staiger & Kalb (1999) ], that species has been reported to produce psoromic acid only in the lirellae (Staiger & Kalb 1999) . Sharma et al. (2010) applied the name A. consocians to psoromic acid deficient populations based on Nakanishi's annotation of the type as lacking secondary compounds. Further study is needed to confirm whether the type of A. consocians actually produces psoromic acid or whether an additional species is involved.
In addition to the species cited above that are chemically similar to Acanthothecis floridana, there are surprisingly few species of Acanthothecis with muriform ascospores. Three of these differ in the production of stictic acid and in having larger ascospores (A. pruinocarpa Dal-Forno & Eliasaro (2009: 46) [50-70 × 9-14 µm fide Dal-Forno & Eliasaro (2009)], A. corcovadensis (Redinger) Staiger & Kalb (1999 : 98) [90-120 × 30-36 µm, fide Staiger & Kalb (1999 ], A. incondita (Nyl.) Staiger & Kalb (1999: 103) [30-37 × 12-14 µm fide Staiger & Kalb (1999) ]). A further species, A. leucolyta (Nyl.) Staiger & Kalb (1999: 105) , also produces stictic acid but has ascospores comparable in size to those of A. floridiana [22-30 × 9-12 µm fide Staiger & Kalb (1999) ]. Only two other species with muriform ascospores have been described to date. Of these, A. hololeucoides (Nyl.) Staiger & Kalb (1999: 100) produces protocetraric acid and has much larger ascospores [67-96 × 12-19 µm fide Staiger & Kalb (1999) ]. Similarly A. tetraphora (Nyl.) Staiger & Kalb (1999: 112) produces norstictic acid and lichexanthone in addition to having larger ascospores [65-95 × 13-18 µm fide Staiger & Kalb (1999) ].
Additional specimen examined:-U.S.A. Florida: Manatee Co., Upper Myakka River Watershed, on Taylor Rd. at Myakka River, on Fraxinus; 29 March 1998, R.C. Harris 41995 (NY).
Acanthothecis leucoxanthoides Lendemer, sp. nov. (Fig. 2) 
Mycobank #805775
Differing from Acanthothecis leucoxantha in having smaller ascospores, 15-18(-21) × 4-5 µm, that only occasionally taper to one end and are I-.
Type:-U.S.A. North Carolina: Camden Co., North River Game Land, E end of Indian Island, N of Indian Island Rd./Sassafras Lane, 3 mi E of Sandy Hook Rd.; on Liriodendron; 15 April 2012, J.C. Lendemer et al. 31272 (holotype NY!) . Thallus corticolous, thin, smooth, green-gray to yellow-gray, dull, ecorticate, with large inclusions of crystals, lacking lichenized diaspores; lirellae uncarbonized, weakly emergent from the substrate, short and linear, rarely branching once to form a "Y" shape; disc ± exposed; exciple uncarbonized, poorly developed, simple (i.e., not striate), yellowish-brown at least basally, with inclusions of large calcium-oxalate crystals; hymenium hyaline, not inspersed, 50-80 µm tall; paraphyses distinctly ornamented at the tips; periphysoids not observed in the limited material; ascospores hyaline, fusiform-clavate, 8 per ascus, transversely septate with 6-10 cells, I-, 15-18(-21) × 4-5 µm; pycnidia not seen.
Secondary chemistry:-Stictic acid; spot tests on the lirellae: K+ weakly yellow, C-, KC-, P+ yellow-orange, UV-.
Etymology:-The epithet refers to the similarity of the new species to Acanthothecis leucoxantha. Distribution and ecology:-The new species is known only from the type locality, a rich hardwood (Liriodendron, Acer, Magnolia, Nyssa) and cypress (Taxodium) swamp on the south shore of Great Creek at the east end of Indian Island in Camden County, North Carolina. The type locality is situated near the mouth of the North River along the north shore of the Albemarle Sound. Although mapped as belonging to the ChesapeakePamlico Lowlands and Tidal Marshes (Griffith et al. 2002) the lichen biota of the site shows clear affinities to those of the Nonriverine Swamps and Peatlands (Griffith et al. 2002) in Alligator River National Wildlife Refuge on the Dare County mainland. Our inventory efforts within the MACP have revealed that the Dare County mainland, together with immediately adjacent areas in Albemarle Sound (i.e., the lower North River drainage in Camden and Currituck Counties, the lower Chowan River drainage in Gates County, and the extensive intact areas of the Alligator River headwaters in Tyrrell and Hyde Counties), comprises a network of critical habitat that is likely pivotal to maintaining the lichen biota of the MACP. This vast system of swamps and peatlands hosts a remarkable diversity of lichen communities that appear to have been little impacted by anthropogenic forces, both historical and modern, compared to other portions of the MACP. These communities include numerous rare, disjunct, and potentially endemic lichen species (Lendemer & Harris unpublished data) . We hypothesize that the Dare mainland and its surrounding natural areas represent one of the few primary reservoirs of lichen biodiversity remaining in the MACP, encompassing enough core habitat to both maintain current levels of diversity, and provide a source for diaspores to colonize other areas in the future (Tripp & Lendemer 2012) . The implications of this supposition are considerable in light of the imminent threats that climate change, particularly sea-level rise and salt water intrusion, impose on this low-lying region.
Remarks:-Acanthothecis leucoxanthoides can be recognized by its non-carbonized exciple, simple labia, ornamented paraphyse tips, non-inspersed hymenium, hyaline 6-10 celled ascospores [15-18(-21 ) × 4-5 µm] and the production of stictic acid. The species differs from A. leucoxantha in having smaller ascospores that are I-(vs. I+ strong violet). According to Kalb & Staiger (1999) the ascospores of A. leucoxantha are 20-30 × 5-6 μm. Additionally, the ascospores in the new species only occasionally taper to a tail at one end whereas those of A. leucoxantha are frequently tapered.
When Müller described Graphis leucoxantha Müller (1880: 21) he reported ascospores that were comparable in size to those of the North American material here described as Acanthothecis leucoxanthoides. However, when Staiger and Kalb examined the type specimen they found ascospores larger than had been reported in the protologue (K. Kalb pers. comm., 2012) . We examined material of A. leucoxantha from the herbarium of Klaus Kalb that was collected near the type locality and found ascospores comparable to those reported for the type of that name [(22-) 25-30 × 4.7-6.0 µm], i.e., significantly smaller than those found in our material.
The new species is not likely to be confused with any other North American species of Acanthothecis as none of the known species produce stictic acid. Among the three North American species with transversely septate ascospores, A. aurantiaca (Müll. Arg.) Staiger & Kalb in Staiger (2002: 77) and A. poitaeoides (Nyl. ex Tuck.) E. Tripp & Lendemer in Tripp et al. (2010: 62) have longer ascospores and produce norstictic acid. Acanthothecis paucispora also has short transversely septate ascospores; however in that species the ascospores are 4-celled (vs. 6-10 celled) and no secondary compounds are produced (vs. stictic acid in the lirellae).
Outside of North America there are five species that have been reported to produce stictic acid in addition to Acanthothecis leucoxantha. Four of these species differ from A. leucoxanthoides in having muriform ascospores (A. corcovadensis, A. incondita, A. leucolyta and A. pruinocarpa). Only A. albescens (Vain.) Staiger & Kalb (1999: 95) also has transversely septate ascospores and produces stictic acid. However in that species the ascospores are 12-14 celled (vs. 6-10 celled) and larger [36-45 × 6-7 µm vs. 15-18(-21) × 4-5 μm (Staiger & Kalb 1999) ]. Among the non-North American species of Acanthothecis with transversely septate ascospores that do not produce stictic acid, one lacks secondary compounds (A. aquilonia) while the others produce isohypocrelline [A. mirabilis Staiger & Kalb (1999: 107) , A. sanguinoloba (Redinger) Staiger & Kalb (1999: 110) ], norstictic acid [A. africana Staiger & Kalb (Staiger 2002: 75) , A. collateralis Makhija & Adaw. (2007: 168) , A. coccinea B.O. Sharma et al. (2010: 552) , A. kalbii Dal-Forno & Eliasaro (2009: 44) , A. silicicola (Redinger) Staiger & Kalb (1999: 112) ], protocetraric acid [A. clavulifera (Vain.) Staiger & Kalb (1999: 96) Etymology:-The epithet paucispora refers to the exasperating tendency of the new species not to produce ascospores. Repeated searching by both authors was required to finally obtain mature ascospores to prepare the description.
Thallus corticolous, thin, smooth, gray-white, ecorticate to weakly corticate, with large inclusions of crystals, lacking lichenized diaspores; lirellae uncarbonized, immersed in or level with the thallus, irregularly shaped, flexuous and often branching; disc typically concealed; exciple uncarbonized, poorly developed, simple, hyaline, with inclusions of large calcium-oxalate crystals; hymenium hyaline, not inspersed, 80-100 µm tall; paraphyses distinctly ornamented at the tips; periphysoids not observed in the limited material; ascospores hyaline, fusiform to ellipsoid, 8 per ascus, transversely septate with 4(-5) cells, I-, 16-20 × 6-8 µm; pycnidia not seen.
Secondary chemistry:-No substances detected; spot tests: K-, C-, KC-, P-, UV-. Distribution and ecology:-Acanthothecis paucispora is known from two localities in the ChesapeakePamlico Lowlands and Tidal Marshes (Washington County) and Carolina Flatwoods (Jones County) Ecoregions of the MACP in North Carolina (Griffith et al. 2002) . At both localities it occurred on the bark of American Holly (Ilex opaca (L.) Ait.). The type locality is an unusual upland hardwood forest on a sand ridge that forms an ecotone with the extensive swamp forests of Bull Neck Swamp. Bull Neck Swamp comprises some of the most lichenologically significant habitats remaining in Washington County, as well as some of the largest remaining undeveloped shoreline on the Albemarle Sound. The second population was found in a similarly unusual ox-bow swamp forest that forms an ecotone with a narrow fringe of mature hardwood forest along the White Oak River in Jones County.
Considering that only two collections of this species have been made to date during our intensive inventory, it is likely that Acanthothecis paucispora is rare and potentially threatened. The potential correlation with ecotones between mature upland hardwood forests and swamp forests also requires further study. Mature upland hardwood forests are particularly rare in the MACP due to the history of anthropogenic disturbance of swamp forests combined with the large scale conversion of uplands to agriculture and sylviculture. Nonetheless, extensive areas of potential habitat for A. paucispora do exist in the MACP and these should be further inventoried to determine the current status of the species.
Remarks:-In North America Acanthothecis paucispora is the only member of the genus with short, 4-5 celled ascospores. It is most similar to A. leucoxanthoides, which differs in having 6-10 celled ascospores and producing stictic acid in the lirellae. The two other North American species with transversely septate ascospores have larger ascospores (30-87 µm long) and produce norstictic acid (A. aurantiaca and A. poitaeoides). Acanthothecis paucispora is also one of only two North American species that lack secondary compounds, the other being A. floridana which differs in having muriform ascospores in an apparently allopatric distribution in the Florida Flatwoods.
Outside of North America most species of Acanthothecis with transversely septate ascospores differ chemically from A. paucispora in producing isohypocrelline (A. mirabilis, A. sanguinoloba), norstictic acid (A. africana, A. collateralis, A. coccinea, A. kalbii, A. silicicola), protocetraric acid (A. clavulifera, A. borealis), psoromic acid (A. consocians, A. nivalis) or stictic acid (A. albescens). Only A. aquilonia also has transversely septate ascospores and lacks secondary compounds, but in that species the ascospores are much longer (80-100 × 8-10 µm) and are more septate (28-35 celled) . Surprisingly, the remaining extra-North American species of Acanthothecis that lack secondary compounds differ from A. paucispora in having muriform ascospores (A. archeri, A. asprocarpa, A. celata, A. consocians, A. dialeucoides and A. obscura) .
Additional specimen examined:-U.S.A. North Carolina: Jones Co., Croatan National Forest, E shore of White Oak River, N of Haywood Landing at terminus of FS146, on young Ilex opaca; 5 March 2012, J.C.
Lendemer et al. 35221 (NY).
Fissurina alligatorensis Lendemer & R.C. Harris, sp. nov. (Fig. 4) 
Mycobank #8057777
A distinctive species of Fissurina lacking detectable secondary compounds and with an ecorticate thallus, fissurine lirellae, simple labia, non-carbonized exciple, clear hymenium, and submuriform hyaline ascospores that are I+ violet.
Type:-U.S.A. North Carolina: Dare Co., Alligator River National Wildlife Refuge, W of H&B/Dry Ridge Rd., 0.5 mi S of jct w/ Alligator Rd.; on Nyssa; 9 December 2012, J.C. Lendemer et al. 34356 (holotype NY!). Thallus corticolous, thin, smooth, green-gray to gray, dull, ecorticate, with large inclusions of crystals, lacking lichenized diaspores; lirellae uncarbonized, immersed, long, flexuous, often heavily branching and asteriform; exciple uncarbonized, poorly developed, simple (i.e., not striate), hyaline to yellowish-brown at the apex, with inclusions of large calcium-oxalate crystals; hymenium hyaline, not inspersed, 80-100 μm tall; paraphyses unbranched, not ornamented at the tips; periphysoids not observed; ascospores hyaline, obtuse-ellipsoid to subglobose, always 8 per ascus initially but often with several ascospores aborting before maturity, submuriform, c. 4-5 × 1-3(?) cells, I+ violet, (15.5)-18.2-(21.0) × (9.8)-11.2-(12.6) µm (n = 78); pycnidia not seen.
Secondary chemistry:-No substances detected; spot tests: K-, C-, KC-, P-, UV-. Etymology:-The epithet alligatorensis refers to the type locality, which is situated in the Alligator River National Wildlife Refuge. It also refers more generally to the extensive swamps and pocosins that surround the Alligator River drainage and occupy significant portions of Dare, Hyde, Tyrrell, and nearby Currituck Counties. Although widely distributed throughout the MACP, the new species is particularly abundant in the Alligator River drainage.
Distribution and ecology:-Fissurina alligatorensis is widespread in swamp, pocosin, and bottomland hardwood forest habitats throughout the MACP and Southeastern Coastal Plain from northeastern North Carolina southward to northern Florida. Readers will likely note the gap in the distribution from central North Carolina through South Carolina to Georgia mapped herein. While we suspect that the species will be found throughout North Carolina and South Carolina as our inventory proceeds southward, we have not encountered the species during our fieldwork in coastal Georgia. It is tempting to speculate that F. alligatorensis may truly not occur in the Georgia Sea Islands (Griffith et al. 2002) and thus have a distribution similar that of Atlantic White Cedar (Chamaecyparis thyoides (L.) Britton) or willow oak (Quercus phellos L.) (Little 1971) .
The species shows a strong preference for soft-barked tree species, particularly Nyssa, as all of the known collections were made on such substrates. Based on our observations the species was notably absent from harderbarked substrates such as Acer rubrum L., Ilex, and Myrica which host many other members of Fissurina and the Graphidaceae as a whole. Although the species is relatively inconspicuous, it appears to be uncommon or infrequent in most areas and is only abundant in the Alligator River drainage of North Carolina.
Remarks:-In the field Fissurina alligatorensis is most likely to be confused with other members of Fissurina, especially F. illiterata (R.C. Harris) Lendemer in Lendemer & Knudsen (2008: 76) and F. cypressi formis (Müll. Arg.) Lendemer (2007: 80) . The former species typically does not occur on soft barked substrates, and differs from F. alligatorensis in having smaller, shorter lirellae and 4-celled ascospores that are I-. Fissurina cypressi often occurs with the new species, even as mosaic thalli growing adjacent to each other on the same tree. Nonetheless that species differs from F. alligatorensis in having larger lirellae, usually with a conspicuously open, white pruinose disc, and large muriform ascospores that are I-. Among the species of Fissurina treated by Lücking et al. (2011) only F. egena (Nyl.) Nylander (1891: 13) and F. incrustans Fée (1824: 60) share the combination of muriform, I+ violet ascospores, fissurine lirellae, and absence of secondary compounds. Both of those species differ from F. alligatorensis in having corticate rather than ecorticate thalli. All of the above taxa lack secondary compounds that are detectable with TLC or spot tests.
The new species is actually most likely to be confused with some members of the genus Acanthothecis that have ecorticate or weakly corticate thalli (see extensive discussions above, and key below). Those species are however, readily separated by having ornamented paraphyse tips.
Selected additional specimens examined:-U.S.A. Florida: Baker Co., along CR127 at Moccasin Creek, c. 2 mi NNW of FL2 at Baxter; on bark; 26 November 1996, R.C. Harris 39305 (NY). Bay Co., N of CR388 at Econfina Creek, 7.9 mi W of US231 at Youngstown; on Nyssa; 1 December 1994, R.C. Harris 31528 (NY). Calhoun Co., W of SR71, 6.6 mi N of Gulf County line; on bark; 11 December 1993, W.R. Buck 24754 (NY). Holmes Co., E of CR177A, 4 mi NW of SR79 in Bonifay; on Nyssa; 10 December 1993, R.C. Harris 32111 (NY). North Carolina: Camden Co., North River Game Land, S of Shipyard Rd., 0. Fissurina americana Lendemer & R.C. Harris, sp. nov. (Fig. 5) Mycobank #805778 Similar to Fissurina incrustans but differing in having plane fissurine lirellae that lack an apical "roof" or "flange" and in having a dull thallus with extensive white mealy patches (vs. consistently shiny and green).
Type:-U.S.A. Florida: Holmes Co., E of CR177A, 4 mi NW of SR79 in Bonifay, Nyssa-Magnolia virginiana swamp; on Magnolia; 10 December 1993, R.C. Harris 32113 (holotype NY!). Thallus corticolous, thin to thick, smooth, greenish-brown to gray-brown, upper surface with a dull or cloudy appearance rather than shiny, corticate, with large inclusions of crystals, lacking lichenized diaspores; cortex prosoplectenchymatous, of variable thickness and often becoming "mealy" or thinned in some portions of the thallus; lirellae uncarbonized, immersed, short to long, linear to ± flexuous, rarely branching; exciple uncarbonized, poorly developed, simple (i.e., not striate), hyaline to yellowish brown at the apex, with inclusions of large calcium-oxalate crystals; hymenium hyaline, not inspersed, 80-120 µm tall; paraphyses unbranched, not ornamented at the tips; periphysoids not observed; ascospores hyaline, collapsing and turning brown when postmature, ellipsoid to obtuse-ellipsoid, 8 per ascus, submuriform, c. 6-8 × 1-3 cells, I+ violet, 24-30 × 12-13 µm; pycnidia not seen.
Secondary chemistry:-No substances detected; spot tests: K-, C-, KC-, P-, UV-. Distribution and ecology:-The new species is known form several localities in the Bacon Terraces (Pierce County) and Sea Island Coastal Marshes (McIntosh County) of the Southern Coastal Plain of Georgia as well as the Doughtery Plain (Holmes County) of the Southeastern Plains of Florida (Griffith et al. 2001a) . Interestingly the species was found on Magnolia virginiana L. and Nyssa, two hosts with different bark characteristics (hard and smooth in M. virginiana vs. soft and ridged in Nyssa). All of the known collections are from hardwood swamp forests. Considering that the first author collected the species three times during a week of fieldwork in southeastern Georgia we suspect that it may be more common and widespread than the available collections indicate. Although the northern distributional limit of the species is unclear at present, we have not yet encountered it in the Carolinas.
Remarks:-Based on the combination of I+ violet, submuriform, hyaline ascospores, thallus that lacks secondary compounds, and fissurine lirellae the new species is most likely to be confused with Fissurina alligatorensis, Both species are sympatric in northern Florida and occurred at the type locality of F. americana. Nonetheless F. alligatorensis is primarily distributed in the MACP with a gap in the known distribution between central North Carolina and Florida whereas F. americana appears to be primarily distributed in southern Georgia and northern Florida. Fissurina alligatorensis is readily distinguished from F. americana by its ecorticate thallus and smaller, obtuse-ellipsoid to subglobose ascospores.
Among the Fissurina species treated by Lücking et al. (2011) , the new species is comparable to F. incrustans, another species with a thick corticate thallus and I+ violet submuriform ascospores, that also lacks secondary compounds. The new species differs markedly from F. incrustans in having a dull thallus with extensive white mealy patches that give the false impression that the lirellae are aggregated in pseudostroma. The thallus in F. incrustans is green and shiny, often with pseudocyphellae and thus resembling sterile thalli of Ocellularia praestans (Müll. Arg.) Hale (1980: 137) . Additionally the lirellae of F. incrustans resemble those of F. columbina (Tuck.) Staiger (2002: 130) and are roof-like, with a distinct apical flange of thalline tissues, whereas those of F. americana are simply fissurine, without a "roof" or "flange" of thallus overhanging the slit. Fissurina ilicicola Lendemer & R.C. Harris, sp.nov. (Fig. 6) 
Mycobank #805779
Similar to Fissurina insidiosa but with concealed discs, often longer lirellae, larger, submuriform ascospores that are I+ violet, and a verruculose ecorticate thallus.
Type:-U.S.A. Florida: Bay Co., N of CR388 at Econfina Creek, 7.9 mi W of US Hwy 231 at Youngstown, wet hardwoods; on Ilex opaca; 1 December 1994, R.C. Harris 35692 (holotype NY!). Thallus corticolous, thick, verruculose, white-gray to greenish-gray, upper surface dull, ecorticate, with large inclusions of crystals, lacking lichenized diaspores; cortex indistinct or absent; lirellae uncarbonized, immersed to ± emergent, short to long, linear to flexuose, rarely branching; exciple uncarbonized, simple to weakly striate, hyaline to yellowish brown at the apex, with inclusions of large calcium-oxalate crystals; hymenium hyaline, not inspersed, 80-100 µm tall; paraphyses unbranched, not ornamented at the tips; periphysoids not observed; ascospores hyaline, obtuse-ellipsoid, 8 per ascus, submuriform, 6-8 × 1-4 cells, I+ violet, 24-32 × 12-14 µm; pycnidia not seen.
Secondary chemistry:-No substances detected; spot tests: K-, C-, KC-, P-, UV-. Etymology:-The epithet ilicicola refers to the fact that the species has so far only been found on the bark of American holly (Ilex opaca).
Distribution and ecology:-Fissurina ilicicola is presently known from several localities in the Sea Islands/ Coastal Marshes (McIntosh Co.) and Floodplains and Low Terraces (Wayne Co.) of the Southern Coastal Plain in Georgia ) and the Southern Pine Plains and Hills (Bay and Escambia Cos.) of the Southeastern Plain in Florida (Griffith et al. 2001a) . The sites consisted of mixed hardwood forests associated with high humidity habitats along the Atlantic Coast (i.e., Sapelo Island) or regional drainages (e.g., the Altamaha River, Econfina River and Perdido River). Interestingly all of the populations were found growing on American holly (Ilex opaca), which is a smooth barked tree with relatively hard bark. The distribution of this species may be similar to that of slash pine (Pinus elliotii Engelm.) or spruce pine (Pinus glabra Walt.) which are largely restricted to the Coastal Plain from South Carolina/Georgia, south through northern Florida, and west to Louisiana (Little 1971) .
Remarks:-As was highlighted in the diagnosis above, the new species in many ways resembles a strange, discolored form of Fissurina insidiosa C. Knight & Mitt. (1860: 102) in the field. The thick thallus and relatively conspicuous lirellae recall F. insidiosa, but the light colored, verruculose, ecorticate thallus more closely resembles a species of Acanthothecis. The species is easily separated from F. insidiosa by its gross morphology in addition to the presence of I+ violet, muriform ascospores (vs. I-and 4-celled). Fissurina ilicicola could also be confused with other species of Fissurina with ecorticate thalli and I+ muriform ascospores. Among these F. alligatorensis differs in having smaller, ovoid ascospores, a smooth thallus, and immersed fissurine lirellae that lack distinct labia.
Additional specimens examined:-U.S.A. Florida: Escambia Co., along Pineville Rd., ca. 2 mi W of CR97A at Brushy Creek; on Ilex; 8 December 1992, R. 
NEW SPECIES OF GRAPHIDACEAE (LICHENIZED ASCOMYCETES)
Phaeographis oricola Lendemer & R.C. Harris sp. nov. (Fig. 7) 
Mycobank #805780
Differing from Phaeographis atromaculata in having erumpent, circular lirellae with a brown disc.
Type:-U.S.A. North Carolina: Dare Co., Buxton Woods Coastal Reserve, SE of jct of Great Ridge Rd. and Water Association Rd., E of West Trail, sand ridge-swale complex with Sabal minor and forest of Pinus with mixed hardwoods (Carpinus, Ilex, Persea, Quercus); on Ilex vomitoria; 18 March 2013, J.C. Lendemer 36066 (holotype NY; isotypes to be distributed in Lichens of Eastern North America Exsiccati).
Thallus corticolous, thick, smooth, tan to gray-brown, upper surface shiny to dull, corticate, with large inclusions of crystals, lacking lichenized diaspores; cortex distinct, prosoplectenchymatous; lirellae uncarbonized, rounded and circular, rarely weakly elongated to resemble a comma, erumpent, often surrounded by ragged flaps of the thallus; exciple uncarbonized, dark brown, simple; hymenium hyaline, strongly inspersed with oil droplets, 150-200 µm tall; paraphyses unbranched, not ornamented at the tips, often with apical brown pigmentation; periphysoids absent; ascospores hyaline when immature and turning dark brown at maturity, ellipsoid, 1 per ascus, densely muriform, I+ violet, 90-150 × 25-35 µm; pycnidia not seen.
Secondary chemistry:-Norstictic acid, connorstictic acid; spot tests: K+ weak yellow to K+ yellow turning red, C-, KC-, P+ weak to strong yellow, UV-. A single population (Sharnoff 1544.15, CANL) where norstictic acid was present only as a trace was seen, and the specimen did not differ morphologically from all others studied.
Etymology:-The epithet oricola or "coast-inhabiting" refers to the restricted occurrence of the new species in maritime forests on barrier islands along the Atlantic Coast of North Carolina.
Distribution and ecology:-Based on the available data Phaeographis oricola appears to be a narrow endemic of the MACP of eastern North America where it is restricted to coastal maritime forests of the Carolinianan Barrier Island and Coastal Marshes Ecoregion (CBICM) in North Carolina (Griffith et al. 2002) . The species is a conspicuous component of maritime forests in the CBICM, occurring primarily on the bark of hardwoods (Ilex, Myrica, Quercus) as well as occasionally on the wood of old hardwood logs. It is notably abundant in the Buxton Woods Coastal Reserve of Cape Hatteras, where it is occasionally the dominant species, forming extensive white to pale brown colonies on young holly (Ilex opaca, I. vomitoria) and oak (Quercus spp.) in mature maritime hardwood forests.
Although the lichens of the CBICM, and indeed the entire MACP, were little documented prior to our inventory, our unpublished data indicates that the maritime forests of the CBICM host a unique set of lichen communities. These communities differ markedly both from those observed on the adjacent mainland and those of other regions of the Coastal Plain of southeastern North America. Unfortunately, the maritime forests of the CBICM have been severely impacted by anthropogenic influences, particularly unrestrained residential development during the late twentieth century, and are now imminently threatened by climate change (Titus et al. 2009 ). The discovery of an abundant, narrowly endemic new species, whose function in the CBICM maritime ecosystems remains to be understood, highlights the dire need for interdisciplinary studies aimed at fully elucidating the roles of lichens and other fungi in maintaining healthy ecosystems in the MACP. Concurrently, it serves as further evidence for how poorly studied the dimensions of mycological biodiversity of eastern North America remain at the beginning the twenty-first century.
Remarks:-Phaeographis oricola was first encountered by us during a Tuckerman Workshop that was held in the Outer Banks of North Carolina in 2004 (Lendemer & Yahr 2004) . At that time the seminal work on Graphidaceae had just been published by Staiger (2002) and we hypothesized a close relationship with the then newly recognized P. kalbii Staiger (2002: 332) . Phaeographis kalbii was described from tropical regions of Central America (Costa Rica), South America (Brazil) and Africa (Kenya). That species was characterized by the presence of large erumpent apothecia, norstictic acid, and large, brown muriform ascospores that were two or more per ascus (Staiger 2002 ). Subsequently P. kalbii was placed in synonymy with the Australian species P. atromaculata (A.W. Archer) A.W. Archer (2005: 75) by Archer (2006) . Although our material differed from the published accounts of P. kalbii in having consistently monosporous asci, and from the accounts of P. atromaculata in having erumpent, rounded lirellae we hesitantly took up the latter name for our material and reported P. atromaculata for the first time from North America (Lendemer & Knudsen 2008 ).
Considering the above differences, the identity of our material as Phaeographis atromaculata remained somewhat doubtful. As a consequence when we discovered this species to be a primary constituent of lichen communities in the CBICM we were spurred to revisit the issue. We borrowed the type of P. kalbii and additional reference material, and again consulted the published accounts of P. atromaculata. All of the material of P. kalbii differs from P. oricola in having elongate lirellae and more than one ascospore per ascus. The material of P. kalbii also differs from P. atromaculata in having erumpent lirellae, often with ragged margins, and more than one ascospore per ascus. Similarly P. atromaculata differs from P. oricola in having elongate lirellae that evidently are not erumpent and dark "black" apothecial discs. Thus the three allopatric sets of populations recognized as P. atromaculata (Australia), P. kalbii (Central America, South America, Kenya) and P. oricola (North America) appear to also differ morphologically from one another. Until molecular data can be generated to determine the relationships of these three sets of populations we prefer to treat each as a distinct species pending further study.
The new species resembles a large version of P. lobata (Eschw.) Müller (1882: 382) , another taxon with erumpent circular apothecia, rather than a typical member of the Graphidaceae with elongated lirellae such as P. kalbii. Phaeographis lobata, which is sympatric with P. oricola in coastal regions of Carteret County, North Carolina, differs from the new species in having much smaller apothecia, transversely septate ascospores, and lacking norstictic acid (Harris 1995) . 
Key to Acanthothecis in North America
The key presented below is a modified version of that which was published by Tripp et al. (2009) . 
Key to Fissurina in North America
This key includes most of the species of Fissurina included in the North American checklist by Esslinger (2012) . Fissurina leuconephela Nyl. is not included as it was considered a nomen dubium by Staiger (2002) . As such we suggest that the name should be removed from the North American checklist. It should be noted that some species of Fissurina, such as F. columbina, frequently lack ascospores. The key is however, arranged based on the assumption that the user has a specimen with mature ascospores. Nonetheless many species of Fissurina are morphologically quite distinctive and can be identified with a reasonable degree of certainly using a combination of morphological and chemical characters. 
Discussion
As has been highlighted here and elsewhere the lichens of most regions of the world remain far from being completely documented (Spribille et al. 2010 . New species continue to be recognized at an astonishing rate, even from geographic regions that have been considered to be well known . Indeed, herein we have described seven new species in a single family from the MACP, a region adjacent to major metropolitan areas of the eastern United States. These discoveries are not exceptions, but rather represent a fraction of the remarkable biodiversity uncovered during our inventory work. Further, the seemingly continuous discovery of previously unrecognized species in North America is not a phenomenon isolated to the MACP. In fact it is trend that will likely continue as researchers document and describe biodiversity in ever increasing detail across the continent. This is evidenced by the large number of newly described and newly reported species from the last year alone (Buck & Lendemer 2012 , Goward et al. 2012 , Knudsen 2012 , Zhurbenko 2012 , Lewis & Sliwa 2012 , Lücking & McCune 2012 , Seavey & Seavey 2012 , McMullin et al. 2013 , Sohrabi et al. 2013 .
The age of taxonomic discovery in America has spanned centuries, and workers today follow in a tradition established when expeditions to far flung regions returned with a handful of specimens gathered selectively during travel. In the early periods of botanical exploration taxonomic literature often presented a conceptual sketch of the total organism isolated from its broader ecological and biogeographic contexts. Over time however, as ever larger collections were assembled and more detailed studies were undertaken, comprehensive description (i.e., description not only of the organism, but its hypothesized relationships to other taxa and the ecosystems it occupied) became widespread. Comprehensive description of lichens, particularly crustose species, has long been stymied by a fundamental lack of large scale biodiversity data (Culberson 1972) . During the last several decades we have witnessed a remarkable profusion of newly available data, both from existing sources through digitization efforts, and from extensive new collection efforts in understudied areas. In an era when biodiversity data are more widely available than ever, it is now finally possible to begin to address the knowledge gaps that have long plagued lichenology. Such progress is only possible when newly generated data are evaluated together with that which already exists in our nation's herbaria. While the adage that "the best place to find a new species is in a museum" is certainly true, we contend that it is of paramount importance to transcend description and attempt a richer portrait of natural history.
